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ABSTRACT: Avian encephalomyelitis (AE) is accounted for a common infectious disease in poultry, which particu-
larly targets the central nervous system and various parenchymatous organs of chickens.Vitamin A supplementation is 
considered as a viable option to strengthen the immune system in neonates. Vitamin A deficiency in broilers decreases 
the ability to synthesize specific antibodies and weakens the lymphocyte proliferation response leading to epithelial 
metaplasia. In the present study, the effect of vitamin A deficiency on the occurrence of AE in a day old commercial 
broiler chicken flock was evaluated.Twenty, Two-Day-old paralyzed chickens, had been referred to the clinic of Veter-
inary School.The chicks were selected from a broiler flock with 13,000 birds purchased from a broiler breeder flock, 
all vaccinated against the AE virus. After examination, ataxia, trembling, lateral recumbency, and incoordination were 
observed in the chickens. The chickens were euthanized, and the tissue samples from their brain, heart, and proventric-
ulus were then collected for microscopic evaluation. According to microscopic studies, non-supportive encephalomy-
elitis was noted in the cerebellum and cerebrum. In the myocardium, fiber degeneration and lymphocytic aggregates 
between the muscle fibers were evidenced.The proventriculus in chickens revealed hyperplastic and thickened mucosa, 
and there was squamous metaplasia for some of the mucosal glands. Furthermore, some multifocal aggregations of 
lymphocytes were observed in the tunica muscularis layer of the proventriculus.Our findings showed that vitamin A 
deficiency in a broiler breeder farm might be had a significant effect on the occurrence of AE in their hatched chicks. 
This study, to the best of the authors’ knowledge, is the first report of concurrent occurrence of avian encephalomyelitis 
and vitamin A deficiency in a Two-Day-old commercial broiler chicken flock in north of Iran.
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Avian encephalomyelitis (AE), is recognized as a worldwide and economically important viral 
disease affecting mainly chickens, turkeys, quail, and 
pheasants caused by Tremovirus A of the Picornavir-
idae family (Sentíes-Cué et al., 2016).The outbreaks 
of the disease were first reported in the New England 
region of the USA in 1930. It is known as “epidemic 
tremor” since there are unusual tremors and vibrations 
of the head or neck as result of the disease (Koutou-
lis et al., 2015). Although the virus targets chickens 
of all ages, the nervous symptoms are only manifest-
ed in young chicks, between one to five weeks of age 
(Sentíes-Cué et al., 2016). In older chickens, infection 
is usually subclinical, resulting in a decline in egg pro-
duction and hatchability (Sentíes-Cué et al., 2016). The 
virus may be spread by the horizontal (oral-faecal) and 
vertical routes. Vertically transmitted virus to the off-
spring of a breeder flock infected during egg produc-
tion leading to an outbreak occurrence (Back, 2015).
Vitamin A is considered as an essential micronutri-
ent throughout the life cycle of broilers. The deficien-
cy of this vitamin decreases the ability to synthesize 
specific antibodies and weakens their lymphocyte 
proliferation response. The immune system of ne-
onates can be strengthened by supplementing them 
with vitamin A and β-carotene (Fan et al., 2015). Vi-
tamin A deficiency decreases the antibody titer and 
bile Immunoglobulins IgA concentration after vacci-
nation (Çevİk, 2018). Furthermore, vitamin A and its 
derivatives contribute in the regulation of the growth 
and differentiation of gastrointestinal epithelial cells 
(Amit-Romach etal., 2009).
A clinico-pathological study was performed to un-
derstanding of the influence of the vitamin A deficiency 
on the occurrence of the AE in newly hatched chicks.
Twenty, Two-Day-old paralyzed chickens, had been 
referred to the clinic of Veterinary School. The chick-
ens were taken from a broiler flock with 13,000 birds. 
Day-old chicks were purchased from a local hatchery 
from a broiler breeder flock vaccinated against avian 
encephalomyelitis virus (AEV). Clinical signs, includ-
ing ataxia, trembling, lateral recumbency, and incoor-
dination, were observed in the chickens. Although the 
majority of the affected chicks attempted to eat and 
drink, they were not able to compete for food and wa-
ter due to the paralysis of their extremities and wings. 
According to the owner’s answer, 5% of the birds were 
clinically affected on the first day, but the number ofthe 
affected cases increased by the second day. 
According to the gross evaluations, haemorrhag-
icspots were observed under the occipital bone, an-
daround the cerebellum. Moreover, in some cases, the 
hearts were larger than normal size (Figure 1).
Microscopical evaluation in the brain revealed 
non-supportive encephalomyelitis characterized by 
multifocal foci of neuronal degeneration and necrosis, 
central chromatolysis of Nissl substance, multifocal 
lymphoid infiltration with perivascular cuffing (Fig-
ure 2 (A)), hyperemia, microglial proliferation, both 
in nodular and diffuse form and demyelination. In the 
myocardium, fiber degeneration and lymphocytic ag-
gregates between the muscle fibers of the myocardium 
were observed. In the proventriculus, noticeable rete 
pegs and acanthosis were noted, indicating hyperplas-
tic and thickened mucosa. Squamous metaplasia of 
glandular epithelium was also seen by mucosal glands. 
Furthermore, the accumulation of necrotic debris, ad-
mixed with inflammatory cells, and desquamated ep-
ithelial cells were found in the lumens of glands. On 
the other hand, in lamina propria and surrounding 
glands, the accumulation of granulocytes was demon-
strated. Surprisingly, some multifocal aggregations of 
lymphocytes were observed in the layer of the tunica 
muscularis of the proventriculus (Figure 2).
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Figure 1. (A & B): The haemorrhagic spots under the occipital bone, around the cerebellum, (C): Cardiac enlargement in some cases
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Figure 2. (A): Note tthe lymphocytic perivascular cuffing (arrow) and gliosis (circle), (B): Note the necrotic neurons (circle), (C): 
Necrotic and degenerative Purkinje cells (circle), (D): Note the squamous metaplasia and acanthosis in mucosal tunic of proventriculus 
(arrow), (E): Squamous metaplastic changes in glandular epithelium (arrow), (F): Note the aggregation of lymphocytes in muscularis 
tunic of proventriclous (rectangle), (G): Higher magnification of pervious slide, note thr lymphocytic aggregation (circle), (H & I): 
Foci of lymphocytic aggregates are seen in myocardium (circle and arrow respectively), (H & E, scale bar: A,B,C, G, H, and I: 50μm, 
D: 200 μm, E: 100 μm)
DISCUSSION 
In the present study, the clinico-pathological fea-
tures of a concurrent occurrence of AE and vitamin A 
deficiency in a two-day old commercial broiler chick-
en flock were described.
The major clinical symptoms of AE in adult chick-
ens, are usually subclinical, detected by drop in egg 
production and the appearance of infected progeny. 
The clinical symptoms in young chickens are atax-
ia, and leg weakness from sitting on hocks to paresis 
that may lead to paralysis and recumbency (Marvil 
et al., 1999;Jana et al., 2005; Asasi et. al, 2008). In 
the initial stages of infection, lesions in chickens are 
frequently observed in the central nervous system 
than in other organs. Neuron degeneration may be 
a sign of initial changes of neural tissues, mainly in 
the medulla and the anterior horn cells of the spinal 
cord. The gradual disappearance of Nissl substance 
and the infiltration of perivascular by lymphoid cells 
were followed by progressing neuronal degeneration. 
This infiltration occurs mainly in the cortex, cerebel-
lum, and medulla, while the grey matter of the spinal 
cord was usually unaffected. Although no significant 
gross changes were usually observed in other organs, 
there is a possibility of the histopathological lesions 
occurrence. Lesions in the parenchymous organs and 
body viscera are characterized by increased peri- and/
or paravascular infiltration of lymphocytes and focal 
lymphoid hyperplasia. Eosinophilic swelling, necro-
sis, fragmentation, loss of striation in fibres, and het-
erophil infiltration were the fine changes in muscular 
structure (Tannock and Shafren, 1994).In the current 
study, in addition to clinical signs, some microscopic 
lesions including: multifocal foci of neuronal degen-
eration, necrosis in the cerebellum and cerebrum, fiber 
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degeneration and lymphocytic aggregates between 
the muscle fibers of the proventriculus were observed.
In addition, the squamous metaplasia of the glan-
dular epithelium of mucosal glands was observed in 
the proventriculus. In a study conducted by Amit- Ro-
mach (2009), the role of vitamin A in regulating the 
growth and differentiation of gastrointestinal epithe-
lial cells was described. Vitamin A deficiency leads 
to epithelial squamous metaplasia and loss, which 
affects its integrity and density, thereby allowing the 
pathogen to easily invade and infect the organism 
(Yuan et al., 2014; Fan et al., 2015).
In conclusion, since the symptoms of fat-solu-
ble vitamin deficiency are exhibited with by delay,it 
is assumed that the studied case were selected from 
a breeder flock suffering from vitamin A deficiency 
leading to the formation of the eggs with metaplas-
tic changes in the epithelium of the proventriculus. It 
is also assumed that the AEVin the one-day chickens 
has been transmitted by an AE infected breeder. The 
primary cause of the AE outbreak in the breeder flock 
is not clear. However, since the whole breeder flock 
was vaccinated against AEV, vitamin A deficiency 
may decrease the antibody titer concentration after 
vaccination leading to the occurrence of the disease 
in the progeny. This study, to the best of the authors’ 
knowledge, is the first report on a broiler farm in north 
of Iran.
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